Laser cleaving of glass fibers and glass fiber arrays by Van Steenberge, Geert et al.
Laser Cleaving of Glass Fibers 
and Glass Fiber Arrays
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Abstract—An ultraviolet (UV)-excimer-laser-based cleaving procedure for silica fiber has been 
developed that opens possibilities towards automated cleaving for high-volume production of fiber-
optic assemblies. A selective ablation of the glass in the form of a small rectangular cavity serves as 
a fracture initiator when the fiber is put under stress. The position of the UV-excimer-laser-induced 
scratch is very precise. The system provides high-quality cleaves on single-fiber and ribbon 
configurations. The end angle of the cleaved optical fiber is measured using a noncontact optical 
interferometer system. Insertion loss after splicing is in the range of 0.03 dB, which is compatible 
with mechanical-cleaved fibers.
wavelength (nm)     248                number of pulses         1
pulse length (ns)     3-7                 laser spot size (µm x µm)      20 x 125
fluence (J/cm2)       8±0.5             anvil travel (µm) 200
Average Standard deviation
Laser cleave 1.06° 0.47° 212 nm 0 - 0.05 dB
Mechanical cleave 1.01° 0.61° 196 nm 0 - 0.03 dB




Excimer laser ablation of glass fibers Design of the fiber holder
It is observed that the circular geometry of the 
fiber acts as a lens for the laser beam and 
focuses the incident light somewhere underneath 
the fiber. As a result, the laser spot size is highly 
concentrated on the lower fiber surface and the 
threshold ablation intensity of the fiber is 
reached, for a relatively low fluence of the 
incident laser beam. This initiates the ablation of 
a small cavity with rectangular shape. 
“score-and-bend” technique
Stress introduced by stretching 
the fiber over an anvil is tensile 
on the outside bend of the fiber 




The end angle of the cleaved optical fiber is measured using a 
non-contact optical interferometer system (Norland ACCIS 
NC-3000). The latter operates in the red light mode (λ=660 
nm) exploiting phase shift interferometry to map the surface of 
the cleaved facet. The cleave angle is calculated by finding 
the best fit plane inside the region, where the interference 
fringes are apparent. The shape and distribution of the fringes 
also provide valuable data on the topography of the fiber end 
facet.Laser cleaving of embedded fibers Laser cleaving
Mechanical cleaving
Test sample (fabricated and made 
available by FZK, Karlsruhe) used 
in the framework of NEMO-WP9 to 
test laser-cleavage of embedded 
optical fibers.
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